Introduction
A folk treatment of gynecological disorders is prevalent among the indigenous communities of Ladakh due to its remoteness and limited medical facilities in the area. Over 60% of the population are dependant on traditional health care systems which are popularly called gSowa Rigpa or the Amchi system of medicine (Ballabh 2002) . The gSowa Rigpa (science of healing) medicinal system is based Published: February 12, 2011 Ethnobotany Research & Applications 60
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The climate of Ladakh is very harsh, unstable and unpredictable where winter temperature drops below -30°C to -75°C at different locations and summer temperature can reach +40°C. The climate is characterized by low annual precipitation (22-36 mm mainly in the form of snowfall for 5-7 months followed by little rainfall for 3-5 months), large variation in diurnal temperature, high wind velocity, low partial pressure (35% less than at sea level) and low humidity (less than 50%) (Chaurasia & Singh 1996 -2001 . Ladakh is one of the least populated regions of India with a population density about 3 persons per km 2 . The total population of about 226 villages under Leh and Kargil districts (altitudes ranging between 2500m to 4800m above mean sea level) is approximately 250,000 including a good number of Lama and Chumo (Buddhist religious men and women). The majority of the population belongs to Buddhist (Boto) communities followed by Muslims, and a few Christians and Hindus. The economy is mainly based on agriculture and animal husbandry, with indigenous people rearing sheep, goats, local cows, yaks and donkeys (Statistical Hand Book 2007 -2008 .
The flora of Ladakh is represented by more than 700 species of annual and perennial herbs, shrubs, and planted trees near inhabited areas. About 40-50% of the flora is used medicinally by the traditional herbalists popularly called Amchi. The Amchi have a high status in the society and are usually treated as superiors among all. They are skilled in formulation of herbal remedies by using different parts of indigenous plants in combination with certain exotic species, such as Crocus sativus L., Emblica officinalis Gaertn., Punica granatum L., Santalum album L., Terminalia belerica Roxb., Terminalia chebula Retz. and Zingiber officinale Roscoe, as well as, some medicinal ores/ stones and mineral salts for treating gynecological disorders. Formulation of herbal drugs in combinations of different wild and exotic plants with some animal products, and certain medicinal ores/stones and mineral salts in tablet or powdered or raw form (decoction and extract) is popular in the Amchi system of medicine. The potential of high quality drugs, being used by Amchi (traditional herbalists) can be used for human welfare in more scientific terms, which needs proper documentation of folklore information and phytochemical investigation of these formulations. Currently, the traditional knowledge is rapidly disappearing among the younger generations due to modernization and an increase in hospital facilities in the region (Ballabh 2007) .
Some earlier investigators (Abrol & Chopra 1962 , Ballabh et al. 2008 , Gohil & Quardi 1992 , Gupta et al. 1981 , Irshad et al., Jain 1991 , Kaul 1997 , Navchoo & Buth 1992 , Polunin & Stainton 1989 , Singh & Chaurasia 2000 , Stewart 1916 , 1917 ) studied the flora, ethnobotany and folklore of the indigenous communities of Ladakh and compiled inadequate and divergent information. However, certain new information particularly for treatment of gynecological disorders among the female population of Ladakh are reported in this study. Keeping in view of the above facts, the major aim of this study is to document new information on utilization of high altitude medicinal plants for the treatment of gynecological disorders and to preserve valuable but disappearing traditional knowledge of the Boto communities of Ladakh.
Methods
The ethno-medico-botanical survey was conducted in all five valleys of Ladakh (Indus, Nubra, Changthang, Suru and Zanskar) during the summer and winter seasons. These valleys are situated far away from road heads and are not easily accessible due to hard-hitting rocky terrain and high mountains. Plant specimens were collected (Jain & Rao 1997) There are over 150 Amchi residing in about 226 different villages (average population of rural villages is about 100, urban villages over 1000 and cities highly crowded) including 23 female Amchi. The information under this study was gathered from 93 Amchi and village heads (76 men, 17 women) of ages ranging from 28 to 80 years. Most of the informants were more than 40 years old which includes 5 female Amchi. In far-flung areas, usually two to thee villages were represented by only one Amchi and in urban areas a single village was generally represented by one to two Amchi. Each village is usually headed by a single village head called a Numberdar. 30 village heads, including 12 female and 63 Amchi (including five female Amchi) were contacted during the study. The informants were generally called together in the house of a village head and asked about ethno-medico-botanical uses of plants with the help of a local language translator. The interviewees were asked for the local names of plants, collection and storage procedures, parts of plants used, harvesting times, uses of plants, preparation methods, doses, mode of administration, precautions and duration of treatment and combination of any other exotic plant species, animal product and medicinal ores/ stone and mineral salts etc.
The ethnobotanical information was collected with the help of a re-structured performa, (Appendix A) which was earlier proposed, by Jain (1987) with necessary modifications as required by the present study (Martin 1995) . The information was gathered and confirmed by repeated queries among the Amchi, village heads and elders. The information was cross-checked and re-confirmed in subsequent interviews during the next years and seasons. 
Results

Wild, exotic medicinal plants and their various parts
Fifty one plant species of cold desert Ladakh were reported to be used for treatment of gynecological disorders in combination with exotic plants (Tables 1,2 ). Combinations of 3, 5, 7, 9, 11, 13, 15 and 21 wild and exotic plants were found to be used in preparation of remedies. The traditional Amchi of Ladakh all follow the same traditional system of medicine thus their methods of preparation and administration of remedies are more or less similar. The common modes of administration were observed to be: tablets (35%); powder (27%); tablets or powder (16%); decoction or powder (12%); decoction (6%) and extract (4%) (see Table 1 ). It has been observed that there are common traditional names of the remedies, and preparations have similar composition of herbs and other materials. The name of major plant parts (whole plants (27%); roots (24%); fruits (14%); seeds (12%); rhizomes (10%); flowers (6%); tubers (4%); corm/ leaves (1.5% each) were used in preparation of remedies (see Table 2 ). The quantity of different materials used in formulation of remedies generally depends on the quality, potency and freshness. Usually Amchi do not discuss the quantity of different plants and other materials used in formulation of remedies. Due to different customs and traditions usually they do not allow other persons to discuss these matters and very rarely disclose their knowledge with others.
All of the formulations were prepared as combinationa of indigenous and exotic plants with certain animal products, medicinal ores/ stones and mineral salts but none of them was found to be used alone. Eight different formulations were reported to be used for treating various gynecological disorders among the women of these indigenous communities.
Discussion
Frequency of exotic plants used
The most frequently used exotic species in different formulations are S. album (7 formulations), followed by P. granatum, T. belerica and T. chebula (5 formulations each); E. officinalis and Z. officinale (4 formulations each); and C. sativus (3 formulations). The Amchi system of Ladakh is principally based on Tibetan system of medicine and Amchi use similar methods of formulations which are generally referred by the common names such as KoeuDingzor (a formulation of up to seven wild/ exotic plants with other materials); Kurkum-Gyetpa (a formulation of nine wild/ exotic plants with other materials); Zeu-Get, Cheu-Chick, Sungmel-Chukpa, or Aru-Chukpa (a formulation of 11, 13 or 15 wild/ exotic plants with other materials); and Olsee-Aerange (a formulation of 21 wild/ exotic plants with other materials). 
Duration of treatment
The duration of treatment varied from seven to 30 days depending on the plant potency, parts used, dose and combination. It has been found that the dose of one teaspoon of extract, decoction or 1-2 grams of powder or two tablets is usually given thrice daily for longer periods (10-30 days). Howrever, higher doses are administered twice daily for shorter durations (7-15 days). The doses and length of treatment also depend on formulation and type of gynecological disorder. The remedy was also administered according to age, health condition of patient and severity of cases. Amchi restrict certain food items such as chili, oil, spices and acidic food items for quick recovery.
The direct uses of medicinal plants without guidance of expert herbalist is also restricted by the Amchi. Medicinal plants, animal products and minerals used in each formulation are always odd in number which is based on the traditional beliefs of these communities. They usually involve spiritual and magical practices in their treatment methods in belief of a quick recovery.
Ethnobotanical literature
Ladakh is very rich in ethnobotanical lore and use of herbal remedies for gynecological disorders (Ballabh et al. 2008 , Jain 1991 , Kaul 1997 , Singh & Chaurasia 2000 . The literature revealed that the majority of medicinal plants given in Table 1 are usually recommended for gynecological disorders by other tribal communities. However, other cultures may lack complex formulations, mixing of animal products, medicinal stones/ ores and minerals, and specific doses / durations, and modes of administration.
Conclusion
Plant diversity of cold desert Ladakh has played a role in the primary health care and in the daily life of tribal communities for ages. In addition to our study we observed that gynecological disorders are not uncommon in Ladakh due to limited health care facilities, cold and harsh high altitude climatic conditions and low atmospheric pressure of the region. Amchi play a key role in the traditional health care systems of the indigenous population, and they are skilled in utilization of medicinal herbs along with exotic plant parts, animal products, as well as, medicinal ores/ stones and mineral salts for gynecological disorders. The Amchi system of medicine is still used by the majority of the indigenous population in Ladakh. It also has scope for scientific investigation on high altitude medicinal plants, their herbal preparations and possible isolation of bioactive compounds explaining the activity of these plants. This could ultimately lead to the discovery of novel drugs for the benefit of mankind.
Appendix A. Performa for the field work re-structured from Jain & Goel (1987) for collection of data on medicinal plants used for investigation of gynecological disorders by Amchi in Ladakh, India.
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